Cytotoxicity and pharmacokinetics of cladribine metabolite, 2-chloroadenine in patients with leukemia.
The nucleoside analog 2-chlorodeoxyadenosine (Cladribine, CdA) is used in the treatment of patients with several hematological malignancies. After administration of CdA, the major catabolite measured in plasma and urine is 2-chloroadenine (CAde). This study was performed to determine the pharmacokinetics after oral and intravenous (iv) infusion of CdA in patients treated for chronic lymphocytic leukemia and to evaluate the toxicity of CAde to leukemia cells in vitro. CdA and CAde were also determined in plasma from 31 patients and in urine from 16 patients with reversed-phase high-performance liquid chromatographic. The toxicity of CdA and CAde was also determined in leukemic cells from 7 patients by fluorometric microculture cyotoxicity assay. Five times more CAde was quantified after oral treatment compared with an iv infusion of CdA. After iv infusion, the half-life was the same for CdA and CAde, but after oral administration the half-life was doubled for CAde. Excreted amount of CAde in urine constituted about 1.1% after iv infusion and 4.7% after oral CdA treatment. In vitro exposure of leukemia cells to CAde showed that it was eight times less toxic as compared to CdA. We conclude that CAde has a lower cytotoxic effect than CdA but may contribute significantly to the cytotoxicity after oral administration.